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Onpene.ﬂeHne KO3(1)(1)1/IIII/ICHT3 MAaKCHUMAJIBHOI'0 PAa3jiiIud B IBETEC U TIOPO-

rOBOr0 3HaYeHNS HHTEHCUBHOCTH LBETA JJIs METOAA MOBBIIIEHUS
NPOU3BOAUTEIHLHOCTH GOPMUPOBAHMS TPEXMEPHBIX H300pasKeHUit

B cmamuve 6v11 npednosicen cnocob pacuema ko3¢uyuenma MakcumMaibHO20 pasiuyus 8 yeeme,
opuenmuposanubvlii Ha yeemosyio cucmemy RGB. Ha ocnose uuciennozo uccie0o8anus 6uliu 6bi-
Opanbl NOPO2osble 3HAYEHUS UHMEHCUBHOCTEN KPACHO20, 3e1eH020 U 20nybo2o ysemos. bviiu
VCMAHOBAeHbL 83AUMOCEA3U MEHCOY BbIOPAHHBIMU NOPO2OBLIMU 3HAYEHUAMU UHMEHCUBHOCTE
ysemos u KoIPPuyuenmamu MaxcumMaibHo2o pasmuyusa 8 yeeme. Onpedenenvt Kodpduyuenmuot
KOHKOpOayuy, Komopbvle noKazanu OAU30CMmb OYeHOK IKCNEPmos, AHATUSUPYIOWUX HOPO2osble
3HAYEHUA KPACHO20, 3e1eH020 U 20ny0020 yeemos. Bviuucaennvie koagh@uyuenmor maxcumanvro-
20 pasiuyus 8 yeeme U NOPO20Gble 3HAUEHUA UHMEHCUBHOCINU YBEMA MOZYM UCNONb308AMbCA 6
KOMNBIOMEPHBIX — CUCTNEMAX O NOBbIUEHUs.  KA4ecmeéd — QOpMUpOSAHUs. — MPEXMEPHbIX
usobpasiceHul.

Knroueevie cnosa: K'Of)¢¢lll{ue’-lm MAKCUMAIbHO20 paA3luYius 6 yeeme, nopo2oeoe 3navienue
UHmMEHCUBHOCMU Heema, KOMnblomepHas cucmema ¢0pmupoeauuﬂ mpexmepHbslx u306pa9fce-

Huil, KOIhuyuenm Konkopoayuu.

BeedeHue

Bonee 50 nmer pa3BuTHs CHCTEM BU3yaIH3a-
IIMM TPUBEIH K 3HAUYUTEIBHOMY Pa3HOOOpa3Hio Kak
aJrOpUTMUYECKUX peleHuid. ['padudeckue mpo-
rpaMMHBIE CHCTEMBI SIBJISIFOTCSI BBICOKOIIPOU3BO M-
TEJIBHBIMH H, B TO %€ BPEMsl, JOCTaTOYHO TOPOTHMHU.
B cBsi3u ¢ 3TMUM aKkTyanbHOU 3ajauell Ha COBpEMEH-
HOM 3Tare sBisieTcsl pa3paboTka / ajanranus anro-
pPUTMOB (hOPMHUPOBAHUS TPEXMEPHBIX U300paskeHNH,
T.€. JIOCTIDKEHHE TpeOyeMoro KadecTBa ITyTEM MH-
HUMaNbHBIX 3arpar. HeoOxoaumocth 00paboOTKM
rpaduyecKux AaHHBIX NEPBOHAYAIBLHO BO3HHUKIIA B
cUcTeMax BU3yaJIH3allUd JUIs AaBHAIIMOHHBIX M KOC-
MHYECKUX KOMIUIEKCOB. Takue paboOTHl BEIHCH B
Cubupckom otaenenun AH CCCP kosmiekTuBOM
nof pykoBojctBoM A.M. Kosanesa [1] u b.C. dox-
roBecoBa [2-3], B yauBepcurere mrara Orta CILIA
[4, 5], xommanmeii Silicon Graphics mox pykoBon-
ctBoM Clark J. [5]. B Vkpaune pa3paboTkoii meTo-
JI0B (hOpMHPOBaHUsI N300paKEHUH JJIs1 TPEHAKEPOB
TPaHCIIOPTHBIX CPEJICTB, MCIONB3YIOUINX KakK pas-
JIMYHBIE METO/bI (OPMHUPOBAHHUS TPEXMEPHBIX N300-
paXEeHUH, 3aHMMalOTCAd YydeHble u3 JloHeukoro
HAIMOHAJILHOTO TEXHUYECKOTO YHHUBepcureTa [6, 7]
¥ BUHHHIIKOTO HAIMOHAIBHOTO TEXHUYECKOT'O YHH-
Bepcuteta [8-10].

Merton pacrepuzanuu (Hanpumep, meton ['y-
po win ®onra) [11, 12], KOTOpHI HCIONB3YET 3a/1a-
HHE TpaduuecKuX OOBEKTOB IOJUTOHAILHOM ceT-
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KO, MMEeT BBICOKYIO MPOM3BOJAUTEIBHOCTb, HO HE
obecrieunBaeT JOCTATOYHOH PEaTUCTUYHOCTH U3-3a
ANpPOKCUMAIIOHHBIX YIPOILEHNUH, TOATOMY CETOHS
Beaymue rpaduueckue GpUPMBI JIeNal0T CTaBKy Ha
MeTo oOpaTHoO# TpaccupoBku nyueit [12, 13] kak
6a30BBIIl MOCTPOEHUsSI TPEXMEPHBIX CIEH 3HAuYH-
TeNbHO OOJbIIeH peanucTUYHOCTH. B ciyuae ecnu
npu  GOPMUPOBAHUM H300paKEHHsS HCIOJIB30BAHO
00BeMHOE (BOKCENBHOE) TMPEICTaBICHUE MTaHHBIX,
METO/]l TPACCUPOBKH JIydei 1mo3BossieT (hopMHpOBaTh
o0peMHOEe M300pakeHHe. Tak Kak METOJ Tpaccu-
POBKH Jyuedl TpeOyeT OOJbIIMX BBIYHCIUTEIBHBIX
3arpar, TO B IOCIEIHHE ToJbl pa3padaTbIBalOTCS
ITOPUTMHUYECKHE PEIICHUs, HalpaBlIeHHbIE Ha 00-
paboTKy chOpMHPOBAHHBIX TPEXMEPHBIX M300paxe-
HHUH C 1IeJIbI0 IOBBILIICHUS MX pa3pelleHusi, B TOM
qKcie myTeM uHTepnossiiuu [ 14, 15].

JlaHHas cTaThs IIOCBAIIEHA OIpEICICHHUIO
K03((UIMeHTa MAKCUMAIBHOTO PA3IIMIHs B I[BETE U
MOPOTOBOTO 3HAYEHUS WHTEHCUBHOCTH LBETA JUIA
MeTOJI0B (hOopMHpOBaHMS TpPEXMEPHBIX H300paxke-
HUH, OPUEHTHPOBAHHBIX Ha YMEHBIIEHHE BPEMEHH
dhopmupoBaHUs N300paKEHUS TPU peATU3ALHA Me-
ToJa 0OpaTHOM TpacCUpOBKH Jryueii [16].

AKTyaJbHOCTD PabOTHI ONPENEsIeTCs IIOCTO-
SHHBIM yBEJIMYEHHEM CIIOKHOCTH (OPMHUPYEMbIX
CIIeH, COBEpIIEHCTBOBAaHMEM METOJIOB B O0JACTH
co3JaHusl rpaUIecKuX CHCTEM, a TaKXkKe cTpemiie-
HHEM YMEHBIIUTH KOJUYECTBO BBIMOJHAEMBIX OIle-
paumii 6e3 moTepu KadecTBa (OPMHUPYEMOro H300-
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pakeHHUsL.

OnucaHue

Lenpto pabGoOTHI SBISETCS ONpENeNeHUE KO-
3¢ ¢unreHTa MaKCUMaJIbHOTO Pa3NYUs B IBETEC H
HOPOTOBOTO 3HAYCHUsS WHTCHCHBHOCTH IIBETa, HC-
HOJIB3YeMBIX B METOJC IOBBILICHUS HPOU3BOAHU-
TENBHOCTH (HOPMUPOBAHHS TPEXMEPHBIX M300paxe-
HUH.

Jlnst mocTIKeHUs TIOCTABICHHOW LieNu HeoO-
XOAUMO:

1. Pa3paborath croco0 pacyera ko3¢ GuIm-
€HTa MAaKCUMAJILHOTO Pa3JInyuus B IIBETE.

2. BrIOpath MoporoBble 3HAUEHHs HHTCHCHB-
HOCTeH LBETOB HA OCHOBE YHCJICHHOI'O HCCIIEI0Ba-
HHS.

3. YcTaHOBHUTH B3aMOCBSI3b MEXIY BBIOpaH-
HBIMH TIOPOTOBBIMH 3HAYCHHSMH WHTCHCHBHOCTEH
[BETOB U KO PUIIMCHTAMH MaKCHMaJIbHOI'O Pa3iu-
YU B IIBCTC.

4. Onpenenutb KOIPPUIUECHT KOHKOPIAIUH
JUISL TIPOBEPKHU OJIN30CTH OLIEHOK 3KCIEPTOB.

1. Pac4em koaghghuyueHma MmakcumMasibHoO20
pasnu4usi 8 yeeme

Pacuer koa(dunreHTa MaKCUMaIbHOTO Pas-
nnuns B nsere K wpy AT N -OUTHBIX KOMIIOHEHT

RGB ocymiectBisieTcs B ClIeAyOIEM BUIE

AR
— g n
AX 2 G—l
AY |=T-|g ﬁ ,
A7 2" -1
L ] AB

2" -1

[0.4124 0.3576 0.1805

T=02126 07152 0.0722],
00193 01192 0.9505
2.2
[mj K >0.04045
g(K)=J\ 1.055 ,
L K <0.04045
12.92

AL =116- f(%)—l&

Aa” =500- f(ij— f(ﬂj ,
0.9505 1

Ab* =200-| £ AY |- ¢ A2 ]|,
1 1.089
3k, k > 0.008856
f (k) = ,
(k) =17 787 + 36 0008856
116
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Koy = \/ (AL*)2 +(Aa*)2 +<Ab*)2 .

2. Bbi6bop nopozoebix 3HavYeHull UHmMeHcue-
Hocmel ysemoe

[Tpn ¢opmupoBaHMN peaTUCTHYECKUX H300-
paXeHHH  HCNONB3yeTCs  LBETOBasg  cHCTEMa
TrueColor. [lns 3amaHus WHTEHCUBHOCTH  I[BETa
UCTIONB3yeTcsT 256 ypoBHEW I KakOoW M3 TPEX
kommnoHeHT Mojaenn RGB: kpacuoro (R), 3eménoro
(G) u cunero (B), gTo B pe3ynprate macr 16777216
(2% pa3nMYHbIX IBeTOB. YeroBedeckuil Tia3 HE B
COCTOSTHHH BOCTIPHHSTH TAKOE KOJIMYECTBO.

HccnenoBannsi mokas3aiy, 4TO Ha BHIVNMOM
ydacTKe CIHEKTpa IJa3 4eloBeKa CIOCOOEH pasiiu-
YaTh NMpU OJArONPUSTHBIX yCIOBUsIX okojio 100 ot-
TEHKOB 10 IBeToBOMY (oHy. HaTpeHupoBaHHBII
HaOI0AaTeNnb pa3inyaeT 10 HACHIIEHHOCTH OKOJIO
25, mo cBetaoTe OT 64 MpH BHICOKON OCBEIIEHHOCTH
110 20 Tpu NOHWKEHHOM.

YBenuueHne KadectBa (OPMUPOBAHUS Tpa-
(raeckux HM300paKEHUH MOJDKHO OTPaHHIMBATHCS
BU3yaIbHBIMH BO3MOXKHOCTSIMH MoJb30oBaress. Ilo-
3TOMY Ul BBICOKOPEATHCTHYECKUX H300paskeHMI
MUMeeTcs BO3MOKHOCTh HE3HAUMTEIBHOTO YMEHBIIIE-
HUs KauecTBa (popmHpoBaHMs rpadUyuecKux H300-
pPaXEHUH OO YPOBHS BHU3YaJIbHOM HEPa3IU4YMMOCTHU
STAJIOHHOT'0 H300paXKEHUsI C MOAU(DHULIUPOBAHHBIM.

B cratee mnpemmaraercs JUIs MOBBILICHUS
MPOU3BOUTENBEHOCTH (POPMUPOBaHUS IpadUUECKUX
CIICH MCIIONIb30BAaTh HWHTEPIOIMPOBAHUE HHTEHCHB-
HOCTH IIBETa MEXKIY BBIJICICHHBIMH TOYKAMH, B KO-
TOPBIX 3HAY€HHE WHTCHCHBHOCTH PacCUUTHIBAIOT
ToyHO. C 3TOH TOYKHM 3pEHHs] BaXKHBIM BOIPOCOM
SBISIETCS ONpEJeNICHNE IOPOTOBBIX 3HAYCHWH WH-
TEHCUBHOCTEl IIBE€Ta, KOTOpBIE HE pPAa3IHMYArOTCS
BU3YyaJIbHO OIIEPaTOpPOM.

B HacTosmee BpeMs Hambojiee pacmpocTpa-
HEHHBIM M CaMbIM HaJIe)KHBIM CIIOCOOOM ormpejelie-
HUSl KadecTBa M300paKeHUH SBIAETCS CyOBEKTHB-
Has 3kcrepTr3a [17]. B HeKoTOpHIX ciydasx B Kade-
CTBE OKCHEpTOB NPHUBJIEKAIOT HaOIronaTeneii-
HeclenuanucToBs. X oneHKH omnpenenstoT KayecTBO
N300paKeHNsI IMEHHO TaK, KaK €ro BOCIPUHUMAET
«cpennuit» Habmonarens. Kpome Toro, mpoBoasTcs
OTIBITHI CO CIICIMAIINCTAMH, NMEIOLIMMH OIIBIT 00pa-
60TKM M300paXKEeHUH, OT KOTOPBIX CIIEAYET OKUAATh
6osiee 00OCHOBaHHBIX OLICHOK KadecTBa. IIpemmona-
raercsi, YTO OIBITHBIC HAOJIIOJATENH 3aMedaroT He-

0OJBIIME MOTPEIIHOCTH H300paKEHUS,, KOTOPHIC
HECIICIIHATUCT MOJKET IIPOTJISACTS.
HaubGonee pacmpocTpaHEeHHBIM  METOJOM

CyOBEKTHBHOM AKCIEPTH3BI SIBISETCS PaHXHUpPOBa-
Hue [17]. Ero 1ocToMHCTBaMU SBISIOTCS MPOCTOTA,
OTHOCUTEIIBHO Majnasg CTOMMOCTb, BO3MOXHOCTb
OJTHOBPEMEHHOT'0 0XBaTa OOJIBIIUX IPYIINT KOHEUHBIX
MOJIb30BaTENEH, BO3MOXKHOCTh MOIYYEHUS KOIHUYe-
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CTBEHHBIX pE3yJbTaTOB HAa OCHOBE aHalIM3a JKC-
MEPTHBIX JAHHBIX.

B crathe 3KcnepTy mpeaaracTcsi MpuCcBOUTH
YHCIIOBBIE PAHTH KA)KIOMY IOPOTOBOMY 3HAYEHHIO
WHTEHCUBHOCTU 1B€Ta. PaHr, paBHBIM equHMILE,
MPUNHCHIBACTCS HamboJee TOYHOMY, IO MHEHHIO
9KCIEpTa, MOPOTOBOMY 3HAUEHHIO, a PAHT, PaBHBII
JIBYM, TPHUCBAWBACTCS CIEAYIOIIEH MO TOYHOCTH
MOPOTOBOMY 3HAYEHHMIO U T.J. JIJIs IOBBIICHHS CTe-
MIEHN OOBEKTUBHOCTH DKCIIEPTHOM OIIEHKH MPOBOISIT
aHKEeTHUpOBaHKE TPYMIIBI SKCIEpTOB. B ciyuae, ecnn
pamXHpOBaHWE MPOU3ZBOJUTCS HECKOIBKUMH 3KC-
HepTaMy, TO HAWBBICUIMK paHI IIPUCBAMBACTCS II0-
pPOTOBOMY 3HAYCHHUIO, MOTYYMBIIEMY HAUMCEHBIIYIO
CyMMY PaHIOB, H HaoOOpOT, IOPOTOBOE 3HAUYCHUE,
coOpaBiiee HanOONBIIYI0O CYMMY PaHTOB, MOJydacT
CaMbIil HU3KUH paHr.

TecToBble GUTYpHI IPUBEIEHBI Ha pHc.1-3.

Pucynok 1 — TecroBas ¢urypa cdepa

Pucynoxk 2 — TectoBas ¢purypa yaitHuk

Pucynoxk 3 — TectoBas (bypa pobGot
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Ioporoeeie 3Hauenus AR, AG,AB uBeros
R,G,B u cooTBeTrcTBYyIOUMiA UM paHT, IPUCBOCH-
HBIA JKCIIEPTaMH, UL TPEThed TECTOBOH (UTYPHI
MpUBECHbI B Ta0.1-2.

Tabnmma 1 — OnieHeHHOE SKCIIePTaMU TIOPOTOBOE
3Ha4YEHNE M COOTBETCTBYIOIINI €My paHT Ul Kpac-
HOT'O [IBETA TPETHEH TECTOBOH (HUTYypEHI

Pawnr rj; nna

Ne ske- moporoBoro 3HaueHns AR

nepra 3 4 5 6 7 8
1 3 3 3 3 3 6
2 3 3 3 3 3 6
3 3 3 3 3 3 6
4 3 3 3 3 3 6
5 3 3 3 3 3 6
6 3 3 3 3 3 6
7 3 3 3 3 3 6
8 3 3 3 3 3 6
9 3 3 3 3 3 6
10 3 3 3 3 3 6
11 3 3 3 3 3 6
12 3 3 3 3 3 6
13 3 3 3 3 3 6
14 3 3 3 3 3 6
15 3 3 3 3 3 6
16 35 (35 |35 |35 |35 |35
17 3 3 3 3 3 6
18 3 3 3 3 3 6
19 35 (35 |35 |35 |35 |35
20 3 3 3 3 3 6
21 3 3 3 3 3 6
22 35 (35 |35 |35 |35 |35
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23 3 3 3 3 3 6 23 1 2 3 4 5 6
24 3 3 3 3 3 6 24 1 2 3 4 5 6
25 35 35 (35|35 |35 |35 25 2 2 2 4 5 6
Tabnuua 2 — OueHeHHOe SKCIepTaMu HOpOFOBOC_ Tabmmna 3 — OneHeHHOE SKCIIEpTaMu HOpOI‘OBoe_
3Ha4YEHHE ¥ COOTBETCTBYIOIINI €My PaHT JUIs 3eJie- 3HAYEHHE ¥ COOTBETCTBYIOIINI €My PaHT JUIs TOTy-
HOTO [IBETA TPEThEil TeCTOBOH (HHUTyphI 0oro 1BeTa TPETbei TeCTOBOH (UrYpBI
Panr rj; nns Panr rj; na

Ne skc- noporoBoro 3HaueHus AG Ne skc- TIOPOTOBOTO 3HaUeHUIAB

repra 3 4 5 6 7 8 nepTa 3 4 5 6 7 8
1 15 |15 |3 4 5 6 1 25 |25 |25 |25 |5 6
2 1 2 3 4 5 6 2 2 2 2 4 5 6
3 1 2 3 4 5 6 3 2 2 2 4 5 6
4 15 |15 |3 4 5 6 4 25 |25 |25 |25 |5 6
5 1 2 3 4 5 6 5 2 2 2 4 5 6
6 1 2 3 4 5 6 6 2 2 2 4 5 6
7 15 |15 |3 4 5 6 7 25 |25 |25 |25 |5 6
8 1 2 3 4 5 6 8 2 2 2 4 5 6
9 1 2 3 4 5 6 9 2 2 2 4 5 6
10 15 |15 |3 4 5 6 10 25 |25 |25 |25 |5 6
11 1 2 3 4 5 6 11 2 2 2 4 5 6
12 1 2 3 4 5 6 12 2 2 2 4 5 6
13 15 |15 |3 4 5 6 13 25 |25 |25 |25 |5 6
14 1 2 3 4 5 6 14 2 2 2 4 5 6
15 1 2 3 4 5 6 15 2 2 2 4 5 6
16 2 2 2 4 5 6 16 3 3 3 3 3 6
17 1 2 3 4 5 6 17 2 2 2 4 5 6
18 1 2 3 4 5 6 18 2 2 2 4 5 6
19 2 2 2 4 5 6 19 3 3 3 3 3 6
20 1 2 3 4 5 6 20 2 2 2 4 5 6
21 1 2 3 4 5 6 21 2 2 2 4 5 6
22 2 2 2 4 5 6 22 3 3 3 3 3 6
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23 2 2 2 4 5 6
24 2 2 2 4 5 6
25 3 3 3 3 3 6

3. YcmaHoeneHue e3aumocesizu mexady 8bl-
6paHHbIMU MOPO208bIMU 3HAaYeHUSIMU UH-
meHcugHocmel usemoe Uu Ko3ghuyueH-
mamu MakcuMaJsibHO20 pa3Jjiuyusi 8 yseme

IToporosrie 3naueHnst AR, AG,AB uBeror
R,G,B wu coorBercrBytomue um KodpQuIMEHTHI
MaKcHMalIbHOTO pasimuus B usere (K, ) wist tpe-

Thell TecTOBOW (UTypHl MpHBeneHH B Tabm.4-6 co-
OTBETCTBEHHO.

Tabmuna 4 — KoadduiueHT MakCUMaIbHOTO pa3iu-
anst B usere (K, ) u moporoBoe 3HaueHue (AR)

JUIsl TpeThel TeCTOBOM (purypsl

K AR

0.8
11
14
1.7
2.0
2.3

O N O 01 | W

Tabmmmna 5 — KoadduimertT MakcuManpHOTO pa3iy-
anst B uere ( K, ) 1 noporosoe suauenue (AG)

JUTSL TpeThel TecTOBOH purypsl

K oy AG

1.6
2.1
2.7
3.2
3.7
4.2

O N OO bW

Tabmnuua 6 — KoadpuimeHT MakcuMallbHOTO pa3iiu-
aust B usere (K, ) u moporoBoe 3HaueHue (AB)

JUIsl TpeThel TeCTOBOM purypsi

Ky AB

1.2
1.6
2.0
2.4
2.8
3.2

(N0 |W

CorylacHO IIPOBEJECHHBIM  HCCIIEIOBAHUSIM
JUISL TIEpBO TeCcTOBOHM (urypsl cdepa s KpacHOTO
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ugera (R) Obun BoIOpansr K, =4.8 n AR=17,

sy =47

u AG =9, s romy6oro nsera ( B) 6butn BEIOpaHBI
Ky =48 11 AB=12.

CornacHo MpPOBENCHHBIM  HCCIICIOBaHUAM
JUI BTOPOU TecTOBOM (pHUTypHI cdepa Al KpaCHOTO
ugera (R) Obun BoIOpansr K, =3.4 n AR=12,

sy =3:2

u AG =6, mis romy6oro usera ( B ) Obuin BIOpaHbI
Kypy =3.21 AB=8.

CornacHo MpPOBENCHHBIM  HCCIICIOBaHUAM
JUTIA TPETbeH TECTOBOW (PUTYPHI POOOT It KPAaCHOTO
ugera ( R ) 6bumm Bet6pansr K, =2.0 u AR =7, mus

Mpy
seneHoro ugera (G) 6bum BeOpansl K, =1.6 u

AG =3, mis roxy6oro 1era (B ) 6buin BbIOpaHBI

Ky =2.0 11 AB=5.

Crenyet oTMETUTB, YTO cornacHo [18] B ciy-
gae 1BetoB R ,G,B pasmuuus B 1Bere Haumbosee
3aMETHBI.

TakuM 00pa3oM, HAMMEHBIIAM MOPOTOBBIM
3HAYCHHEM SIBIISIETCS 3, & MUHUMAJIBHBIM 3HAYCHUEM
KO3 PHIUECHTa MAaKCUMAJILHOTO Pa3jM4Ms B I[BETE
siBrisercs 1.6.

Mp
Juist 3enenoro 1useta (G ) 6bun BoiOpansr K

Mp
qutst 3erteroro 1Beta (G ) Obum BeiOpansr K

4. OnpedeneHue KoaghguyueHma KOHKOp-
dauuu Ons npoeepku 6su3ocmu OUEeHOK
aKcnepmos

IIpu aHamm3e OILEHOK, MOJYYCHHBIX OT IKC-
MEPTOB, BBISIBISACTCS KOHKOpJAAIMS — COTJIACOBAaH-
HOCTh UX MHEHHH MO HECKOJIbKHM MOPOTOBBIM 3HA-
yeHusiM. JIJis  3TOrO HMCHONB3YIOT KO3 dHUIHeHT
KOHKOPJAI[HH, KOTOPBIN SBISIETCS YHCIOBBIM KpH-
TEpUEM COTJTACOBAHHOCTH MHEHUHN IKCIIEPTOB.

Koa¢dpunmeHnt KOHKOpAALMU OMpEASIeTCs
o ¢opmyne Kenganna, yauTsIBaloIel 0IMHAKOBbIE
paHry, B BUIE

2
n m 1
122 Z‘rij —Em(n+1)
V= j=1\i=1

nm?(n? —1)—m§:(t3 1)
1

rae hjj - panr COOTBETCTBYIOIIUI | -My MOpPOTOBO-

My 3HAYEHUIO, JaHHBIA | -M 9KCIIEPTOM,

M - KOJMYECTBO IKCIEPTOB (B JaHHOM CIIy-
qae 25),

N - KOJHYECTBO IOPOTOBBIX 3HAYCHHUU (B
JIaHHOM ciy4ae 6),

t - 9MCIO0 OAMHAKOBBIX PAHTOB IO KAKIOMY
JKCIIEPTY.

BrrauciieHHbIii K09 GUIMEHT KOHKOPAAITUH
V s Bcex Tpex nuBetoB R, G, B u mis Bcex Tpex
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TecToBbIX (uryp mpeeimaer 0.8, T.e. HabmoHaETCS HHEM 3Ha4YeHUS] THTCHCUBHOCTH 1IBETA SIBJISIETCS 3, a
OIM30CTh OLIEHOK YKCIEPTOB. MUHUMAaJIbHBIM 3HAaYeHHEM Kod(QQHIneHTa MaKCH-

MAaJBHOTO pa3Nuyus B I[BeTe sBsercs 1.6. Ompene-
3aknroveHue JeHs! K03(UINEHTH KOHKOPAAINH, KOTOPbIE ITOKa-

3a)1 OJIM30CTh OLICHOK IKCIIEPTOB, aHATM3UPYIOIINX
MIOPOTOBBIC 3HAYCHUS KPAacHOTO, 3€JICHOTO U ToJIy-
00ro IBETOB.

Bbmunciennele B cratbe KO3 (UIIMEHTHI
MaKCHMaJIbHOTO Ppa3jinuusi B IIBETE W MOPOTOBHIE
3HAYCHMs MHTEHCHBHOCTH IIB€Ta MOTYT HCIOJb30-
BaTbCsl B HMHTEJUICKTYAJIbHBIX KOMIIBIOTEPHBIX CH-
cTeMax JUlsl pelleHus 3a/a4, CBA3aHHBIX C IMOBBIIIE-
HHEM IIPOU3BOIMTEILHOCTH (OPMHUPOBAHMS TpEX-
MEpPHBIX H300paskeHHiI.

B pabore OpLT mpemoxeH crmocod pacdera
K03 PHUINEeHTa MAKCUMAIBHOTO PA3NINYUs B IBETE,
OpMEHTHPOBAHHEIN Ha I[BEeTOBYIO cucteMy RGB. Ha
OCHOBE YHCJICHHOTO HCCIICJIOBAaHUS OBLIM BBIOPAHBI
MOPOTOBBIC 3HAUCHHS WHTCHCHBHOCTEH KpacHOTO,
3€JICHOT0 M ToJy0Oro IBETOB. BBUTH YCTaHOBJICHBI
B3aUMOCBSI3M MEXIy BBIOPAaHHBIMH TOPOTOBBIMH
3HAYCHUSMHU MHTCHCUBHOCTEH 1BETOB U K03 duiu-
CHTaMH MAaKCHMAJILHOTO pa3iM4yus B I[BETE. BBUIO
OTPENICIICHO, YTO HAUMCHBIINM MOPOTOBBIM 3HAYEC-
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Haoitiwna 0o peoakyii 19.01.2016
€.€. ®PEJIOPOB, M. IOHIC, B.I. KOCTHH, I.B. APOIl
JloHenpKMi HAITIOHABHUH TEXHIYHUN YHIBEPCUTET
BU3HAUEHHS KOE®IIIEHTA MAKCUMAJIBHOI BIIMIHHOCTI B KOJIBOPI I TIOPOT'OBO-
I'O 3HAYEHHSI IHTEHCUBHOCTI KOJIbOPY JJis1 METOAY HNIABUIIEHHSA NPOJAYKTUB-
HOCTI ®OPMYBAHHSA TPUBUMIPHUX 306PAKEHD
VY crarti OyB 3anpONOHOBaHUH CIIOCIO po3paxyHKy KoedillieHTa MaKCUMalIbHOT BIIMIHHOCTI B KOJIbOPi, OpiEHTO-
BaHMH Ha KonipHy cucreMy RGB. Ha ocHOBI 4ncensHOTO TOCipPKeH s OyJii 00paHi MOpOroBi 3HaYEeHHs! 1HTE H-
CHBHOCTEH YEpPBOHOT0, 3€JI€HOT0 i OJAKUTHOTO KOJIBOPIB. By BcTaHOBIIEHI B3a€MO3B'SI3KM MiXK OOpaHUMH Tpa-
HUYHUMH 3HAYCHHSAMH 1HTCHCHBHOCTEH KBITiB 1 Koe(illieHTaMi MaKCHMaJIbHOI BiIMIHHOCTI B Koyibopi. Bu3Ha-
4yeHo Koe(illieHTH KOHKOPIAIii, SIKi MOKa3alu OIM3bKICTh OLIHOK €KCIIEPTiB, IKi aHANII3YIOTh IIOPOTOBI 3HAYCHHS
YepBOHOTO, 3€JICHOTO i OJaKUTHOTO KOJBOpiB. O0UnCIeHi Koe(ilieHTH MaKCHMAIBHOT BiIMIHHOCTI B KOJIBOPI i
HOPOTOBI 3HAYCHHS IHTEHCHBHOCTI KOJBOPY MOXYTh BUKOPHCTOBYBATHCS B KOMIT'IOTEPHUX CHUCTEMAax JUIsl ITiJ-
BUIICHHS SIKOCTI (OPMYBaHHS TPUBUMIPHUX 300pakeHb.
Kntouogi cnoea: koeghiyicnm maxcumanoHozo po3xXo0xsceHHA 6 KObopi, ROPO206e 3HAUEHHA IHMEHCUBHOCHI
KOJ1b0pYy, KoMn'tomepHa cucmema hopmysanns mpusuMipHux 300pasicens, KoepiyicHm KOHKOpOauii.

E. FEDOROV, H. YUNIS, V. KOSTIN, I. YAROSH

Donetsk National Technical University

DETERMINATION OF THE MAXIMUM DIFFERENCE IN COLOR AND COLOR INTENSITY OF
THE THRESHOLD VALUE METHOD FOR INCREASING PRODUCTIVITY OF FORMING THREE-
DIMENSIONAL IMAGES

More than 50 years of imaging systems have led to a considerable diversity as algorithmic solutions. Graphic
software systems are high and, at the same time, quite expensive. In this connection, an urgent task for the pre-
sent stage is the development / adaptation algorithms forming three-dimensional images, that is achieving the
desired quality by minimizing cost. The need for processing graphic data originally arose in imaging systems for
the aviation and space systems. rasterization method (for example, Gouraud or Phong method), which uses the
reference graphics polygonal mesh has a high performance, but does not provide sufficient realism because of
approximation simplifications, so today, the leading graphics company are betting on the inverse ray tracing as
the basis building three-dimensional much more realistic scenes. If the image is used in the formation of three-
dimensional (voxel) data presentation, ray tracing allows you to create three-dimensional image. Since ray trac-
ing method requires a large computational costs, in recent years developed algorithmic solutions aimed at pro-
cessing the generated three-dimensional images to improve their resolution, including by interpolation. This arti-
cle deals with the definition of the maximum coefficient differences in color and color intensity of the threshold
value for the formation of three-dimensional imaging techniques for the reduction of the time of formation of the
image in the implementation of the inverse ray tracing. The paper proposed a method of calculating the maxi-
mum coefficient differences in color, color RGB-oriented system. In the article the expert proposed to assign
numerical grades for each threshold color intensity. Rank is equal to one, is attributed to the most accurate, ac-
cording to the expert, the threshold value and the rank equal to two, is assigned to the following accuracy thresh-
old, etc. To increase the objectivity of peer review carried out a survey of the expert group. If the ranking is
made by several experts, the highest rank is assigned to the threshold value with the lowest sum of ranks, and
vice versa, threshold value, collect the greatest amount of ranks, receives the lowest rank. On the basis of expert
assessments were selected threshold intensities of red, green and blue colors. It was established the relationship
between the selected thresholds color intensities and coefficients maximum color differences. It was determined
that the lowest threshold color intensity value is 3, and the minimum value of the maximum coefficient in the
color difference is 1.6. Coefficient of concordance was determined, which showed the proximity of expert as-
sessments, analyzing the threshold values of red, green and blue colors. The calculated ratios in the article of
maximum difference in color and color intensity of the threshold values can be used in intelligent computer sys-
tems to meet the challenges associated with an increase in productivity of formation of three-dimensional imag-
es.

Keywords: maximum coefficient of differences in color, color intensity threshold, the computer system of
formation of three-dimensional image, coefficient of concordance.
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